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Medical Care Victor R. Fuchs
Recent years have witnessed a sharp upsurge of interest in the eco-
nomics of health. On the one hand, physicians, hospital administrators,
public health officials, and other health experts are becoming increasingly
aware of the need to carry out informed systematic analyses of the
problems of organizing, financing, and distributing health services. On
the other hand, economists are discovering the tremendous economic
importance and challenge of health care and are beginning to apply
to this field the analytical tools and concepts that have proved useful
in a large variety of other situations. One such concept is that of de-
mand, and this paper attempts to analyze the growing demand for
medical care.
The application of economics to medical care is not a simple matter.
It is desirable, therefore, to define terms before the analysis is begun.
Demand, to the economists, is a technical term with a fairly precise
meaning. When an economist talks about the demand for medical care,
or any other good or service, he is talking about a willingness and
ability to pay. This term should not be confused with "need" or "want"
or "desire," although these words are frequently used interchangeably
NOTE: An caner version of this paper was presented to the Second National
Congress on the Socio-Economjcs of Health Care, Palmer House, Chicago, Ill.,
March 22, 1968 and published by the NewEngland Journal ofMedicine, 279,
July 25, 1968, pp. 190—95. It was reprinted by the National Bureau of Economic
Research and distributed as a supplement to their Report 3, December 1968.
The opinions and assertions contained herein are those of the author and are
not to be attributed to the Bureau.
I am indebted to Richard H. Kessler, M.D., for comments, to Elizabeth Rand
for research assistance, and to Lorraine Lusardi for secretarial assistance.
This paper is supported in part by grants from the Commonwealth Fund and
the United States Public Health Service (grant 1 P01 CH 00374—01).I
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with "demand" by lay persons. The concept of the "need" for medical
care seems to me to be imprecise, and of little value for analytical pur-
poses. In practice, it can cover everything from a lifesaving emergency
operation to the removal of blackheads. At any given time, there is a
continuum of "needs" for medical care. Moreover, for any given condi-
tion, the perception of need is likely to vary from patient to patient and
fromphysician to physician. This is not to say that wants and needs
are unimportant. They have a major role in determining demand, along
with other factors such as income and price.
The second important point about demand is that it usually cannot
be measured directly. What we observe are data on utilization or ex-
penditures. These are sometimes used as if they were measures of de-
mand; they are not. They are the result of the interplay of demand and
supply, and a full analysis requires consideration of both factors. It
may be possible, however, to use expenditure data to make inferences
about demand. In round numbers, expenditures for medical care,
broadly defined to include physicians' services, hospitals, drugs, and the
like, have been growing at an average annual rate of about 8.0 per cent
over the past twenty years. I shall try to analyze this increase in terms
of changes in price, population, income, and other factors. All the
statistics used in the analysis are presented in Table 4-1.
According to the Bureau of Labor Statistics, the price of medical
care has been rising at a rate of 3.7 per cent per annum over the same
period. Whether or not this is an accurate measure of the trend in
prices for medical care is a subject of considerable controversy. Num-
erous critics have suggested that the Bureau price index overstates the
true price increase because of a failure to take into account improve-
ments in the quality and effectiveness of a physician Visit or a patient
day in the hospital. It has been stated that a more accurate measure
could be obtained by calculation of the change in the cost of treating
a specific episode of illness.
A California economist, Anne A. Scitovsky,' has done precisely that
for the five fairly common conditions treated at the Palo Alto Medical
Clinic and the Palo Alto-Stanford Hospital. The period covered was
1951 to 1965. The five conditions were acute appendicitis, maternity
care, otitis media in children, fracture of the forearm in children, and
cancer of the breast. The findings are surprising. For all five conditions
the cost of treatment increased more than the Bureau of Labor Statistics











Medical care 8.0 7.5 8.4
Accounted for by:
Rise in price of medical careb 3.7 3.7 3.6
Growth of population' 1.6 1.8 1 .5
Growth of real national income
per capita' 2.3 2.0 2.5
Decline in quantity demanded
because of rise in relative price
of medical cared —0.2 —0.2 —0.2
Unexplained residuum 0.6 0.2 1 .0
U.S. Dept. of Commerce, The National Income and Product Accounts of the
United States, 1929—65, Statistical Tables, Washington, D.C., August 1966. 1967
figures estimated from R. S. Hanit, 'National Health Expenditures, 1950—65,"
Social Security Bulletin, February 1967.
bU.S.Dept. of Labor, Bureau of Labor Statistics, Consumer Price Indexes for
Selected Items and Groups: A nnual Averages 193,5—58 and December 1965 to September
1967, Washington, D.C., 1967.
President's Commission, Economic Report of the President, Washington, D.C.,
February 1968.
d My estimate (see text).
price index of medical care, which rose by 57 per cent; the median
increase in the cost of treatment was 87 per cent.
The principal explanationsforthedifference,according tothe
Scitovsky study, were, first, the failure of the price index to include,
until recently,several medical servicesthat have risen particularly
rapidly in price; these comprise laboratory tests, x-ray studies, use of
operating and delivery rooms, and anesthetists' services. A second con-
sideration was the closing of the gap between the customary fee and
the average fee. The price index of the Bureau of Labor Statistics is
based on what physicians report is their "customary" fee. The average
of fees actually charged by physiciansisusually somewhat below
the customary fee because charges above that levelarerarebut
there may be circumstances when a physician will charge a particular
patient less than the customary fee. These circumstances were more
numerous and important in 1947 than in 1967. From an economic
point of view, the average fee charged, not the customary fee, provides
7.
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a more accurate index of the price of medical services. The third
source of difference was changes in methods of treatment. For example,
there was an increase in the number of tests and x-ray studies. There
was also an increased use of specialists. A few changes in treatment
slowed down the rise in costs (for example, the reduction in home visits
in cases of otitis media), but, on balance, Scitovsky suspects that the
effect was in the direction of rising costs over the period studied. Econ-
omists would not regard such changes as a true price increase, provided
the new procedures and personnel were sufficiently more effective to
justify the extra expense. This matter of changes in treatment will be
discussed later.
The problem of measuring the true course of medical care prices P
cannot be settled by one limited study, but the Scitovsky results do raise fi
questions about the popular belief that the medical care price index is
necessarily biased upward. If itis assumed that the index provides
a reasonably accurate guide to prices, expenditures for medical care ti
in constant prices (that is, the real quantity of medical care) have been
growing at a rate of 4.3 per cent per annum. This rate is obtained by P
subtraction of the change in price from the change in expenditures. C
What explains this increase? One of the most obvious factors is the q
sizeof the population; this has been growing at a rate of 1.6 per cent
per annum. Thus, the real quantity of medical care per capita has
been growing at a rate of 2.7 per cent per annum. Changes in the age
distribution of the population could also affect the demand for medical
care, but the changes that have occurred over the past twenty years
have been neutral in this respect. An increase in the relative number
of persons over sixty-five years of age, who are large users of medical
care, has been offset by an increase in the relative size of the school- c
agepopulation, most of whom are small users.
To explain the growth of per capita demand, we turn next to changes
in income per capita. This is one of the most important determinants of
the demand for any good or service. When real income increases, so
does the demand for most goods and services. For some items the in-
crease in demand is proportionately less than the increase in income;
for others itis proportionately greater. We call the first group neces-
sities, and the second luxuries.
Several investigators have attempted to measure the relation between
income and the demand for medical care.2 This is not an easy task.
2P.J. Feldstein, "Research on Demand for Health Services," in Health Services
Research 1, D. Mainland, ed., New York, Milbank Memorial Fund, July 1966,
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rd The available evidence, admittedly imperfect, suggests that changes in
the demand for medical care may be roughly proportional to changes
in income. In other words, whereas some aspects of medical care are
clearly necessities, others more closely resemble luxuries; the average
ts falls about in the middle.
Between 1947 and 1967 national income per capita in constant
prices grew at an average annual rate of 2.3 per cent. Other things
being equal, this should have raised per capita demand for medical
care by about the same magnitude. However, other things have not
been equal. The price indexes show that medical care has become
more expensive in relation to other goods and services at a rate of 1.7
per cent per annum. This price effect would tend to reduce the demand
for medical care by an amount determined by the responsiveness of
is demand to price change (the price elasticity of demand). Again, we do
not have precise estimates, but most investigators believe that the elas-
ticity is quite low—that is, rising prices for medical care do not have
much effect on the quantity of medical care demanded. I judge that the
price effect might have resulted in a decline in the quantity of medical
care demanded of about 0.2 per cent per annum. The combined effect
of changes in price and population and the growth of real national in-
come per capita explains most of the 8.0 per cent per annum rise in
medical care expenditures, but does leave an unexplained residuum of
e 0.6 per cent per annum.
It is interesting to apply the same analysis to the subperiods 1947—
57 and 1957—67. For the first ten years, the changes in population,
r income, and prices explain nearly all the change in medical care cx-
penditures. The unexplained residuum is on the order of 0.2 per cent
per annum, which is well within the range of possible error in these
estimates. For the past ten years, however, when medical expenditures
per capita have been rising at a particularly rapid rate, a similar ad-
f justment for changes in income and price leaves a residuum of 1.0 per
cent per annum. Thus, it is the unexplained growth of demand in the
most recent decade that requires principal attention.
In the search for an explanation, it should be recognized that a large
part of the demand for medical care is determined by the physician. I.
It is the physician who suggests hospitalization, the physician who pre-
scribes drugs, the physician who orders tests and x-ray examinations,
the physician who calls in a consultant, and the physician who says,
"Come back in a few days and let me take another look at it." Thus,
the physician, in addition to being a supplier of medical care, is also
the consumer's chief advisor on how much medical care to purchase.T 1
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I do not stress this point to raise the vulgar argument about the rela-
lion between demand and physicians' income. There may be a few
in the profession whose judgments are influenced primarily by financial
ual considerations, but this is not the basic problem. Frankly, if physicians
were the colluding profiteers that their worst critics accuse them of de
being, they would raise prices far above current levels and would make ad
more money with less work.3
The problem, as I see it, is that the physician's approach to medical
care and health is dominated by what may be called a "technologic
imperative." In other words, medical tradition emphasizes giving the
best care that is technically possible; the only legitimate and explicitly
recognized constraint is the state of the art. And itis more than just of
tradition. Medical school training has the same emphasis as continuing
education for physicians. All this sets medical care distinctly apart from
most goods and services. Automobile makers do not, and are not ex- th
pected to, produce the best car that engineering skills permit. They are in
expected to weigh potential improvement against potential cost. If they
do not, they will soon be out of business. Moreover, the improvements rel
must be those as perceived by the consumer—which may be very dif-
ferent from those perceived by the engineer. What is true of auto-
mobiles is true of housing, clothing, food, and every other commodity. tb
Even in education, a field often compared to medicine, the same bal-
ancing of costs against improvements in quality can be observed. Most
people know that it is technically possible to provide their children with
a better education than they are now getting. But they also know that
this will require additional expenditures for facilities and personnel— ed
expenditures that they are unwilling to undertake.
This weighing of costs against benefits can be found almost every-
where in the economy, but when we come to health, there is a deep- 01
seated reluctance to do it. In practice, to be sure, the situation is not
so extreme. First of all, if the new treatment of choice is less expensive
than the one it replaces, no conflict arises. When the new procedure is
more expensive than the old, it may not be used for a number of rea-
sons. The physician may not know about the new technic or may not
consider himself competent to use it; the necessary supporting facilities
and personnel may not be available; the physician may take into ac- p4
count the economic circumstance of the patient; the patient may apply ab
pressure to the physician to hold down cost; or the physician may ex-
M. Reder, "Some Problems in Measurement of Productivity in the Medical SIi
Care Industry," in Production and Productivity in the Service Industries, V. R.
Fuchs, ed., New York, NBER, 1969, pp. 32—35.F
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(a- plain the choices to the patient, and ask him to make the decision. The
last happens frequently in dentistry, for example, where there are us-
ial ually several different ways of treating a condition, and these different
.ns ways vary in effectiveness, permanence, appearance, and cost. The
of dentist will frequently sit down and discuss the advantages and dis-
ke advantages of each aproach, and tell the patient the price. Dentists do
not assume that they must always provide the best possible care.
:al The physician, however, is usually under considerable pressure to
use the latest procedures and the most elaborate treatment. Keeping
ihe abreast of new developments is a difficult task in itself and leaves little
tly time for attention to costs. The need to appear up-to-date and the fear
1st of malpractice Suitsif things turn out badly add further fuel to the
ng engine of medical inflation.
It is a fundamental proposition in economics that decisions involving
the allocation of scarce resources to competing goals require a weigh-
Lre ing of benefits against costs. However, there is little in the training or
ey motivation of a physician to impel him to think in these terms. In this
its respect he is not different from an'y technologically oriented person, but
if- almost nowhere else in the economy do technologists have as much
0- control over demand. About the only exception that I can think of is
Ly. the influence exerted by the military in time of total war.
11- The analogy is instructive. When a nation is fighting for its life,all
)St other goals are subordinated to that of winning the war. The problem
.th then becomes a technologic one, and technologic consideration should
tat rule. The principal difference between a technologic problem and an
— economicone is that in the former thereis only one goal, whereas
the latter involves a multiplicity of goals.
If the American people were intent on extending life expectancy,
P or freedom from disease, or some other dimension of health to the
Ot maximum, they would seek the solution by bringing the best medical
ye knowledge to bear on the problem and employing all necessary and
available resources to that end. But the American çeople are clearly
a- not intent on improving health to the exclusion of other goals. Thus,
ot every time we urge that another billion dollars' worth of resources
es be used for health, it must be became the benefits from these ex-
penditures are expected to be greater than those that would be re-
ly alized if the resources were used for housing, education, or some other
x- purpose. To the extent that medical care is involved in life or death
:aI situations,a similar dominance of technologic over economic considera-
tion should prevail. But surely a substantial fraction of the $50 billion
spent for health last year did not involve matters of life or death.
ii.1
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We must be careful not to underestimate the complexity of the
problem under discussion. Tests, x-ray studies, and other procedures
are frequently undertaken for their value in teaching, or for their pos-
sible contribution to medical knowledge, rather than in the expectation
that they will provide immediate benefit to the particular patient. The
ethical and legal questions raised in such cases are important but
cannot be considered here. Of immediate concern is the question of
how physicians can be brought to consider the economic as well as
the medical consequences of their decisions.
Would such considerations inhibit the growth of new medical knowl-
edge? Not necessarily. Much of the preference for the new, more
complicated, more expensive procedures comes about not because
medical knowledge has grown so much, but because it has grown so
little. In many cases it is thought that one procedure is superior (in a
purely technologic sense)to another, but what one wouldreally
like to know is how much superior it is in terms of end results. Good
decision making in health, as in any field, requires the weighing of
additional (economists call them marginal) benefits against the addi-
tional (marginal) costs. To implement this process in the medical care
field,it will be necessary to acquire considerable medical knowledge
of the differential in results obtained with alternative procedures.
The increased demand for medical careis only one aspect of a
complex set of health problems. The medical profession is facing un-
precedented challenges to raise the quality of medical care, to produce
it more efficiently, and to distribute it more broadly. Unfortunately,
much of the debate seems to take the form of refighting old battles. In
economics the expression "bygones are bygones" is a short-hand way
of remembering that the costs of yesterday are irrelevant to the de-
cisions that must be made today. The only costs that matter are current
and future ones. How rewarding it would be if that same attitude could
be applied to efforts to devise a better system of health care! How
refreshing it would be if physicians, government officials, economists,
and other experts could move forward together in that spirit!
We are close to the beginning of a new day for medical care in the
United States. If we can quiet our fears and restrain our passions, if
we can credit the other fellow with a modicum of good sense and a
sprinkling of good will, if we can forget the battles of the past and
concentrate on the problems of today and the promises of tomorrow,







as Patient Characteristics, Hospital
Characteristics, and
Hospital Use Kong.Kyun Ro
What would be the usefulness of the economics of consumption in a
)d study of the consumption of services where consumer ignorance is large
of and the nature of the product poorly understood? What would be the
influence on consumption of the usual choice-conditioning factors, such
re as demographic factors,socioeconomic factors, tastevariables, and
prices, in a supplier-dominated industry?' Would it be desirable or
necessary to reverse the emphasis from demand to supply in order to
a investigate the consumption of such a product? This paper is an at-
tempt to answer these questions by proposing a model and testing
its usefulness with empirical evidence from the hospital industry.
In the hospital industry, consumers are pictured as making few
or no choices because they depend entirely on the judgment of experts
as to the desirability and the nature of the product they buy, and they
cannot buy the product even if they are willing to pay for it unless
NOTE: This article appeared in Medical Care, 7, July—August 1969. It was origi-
nally presented at the 96th Annual Meeting of the American Public Health
Association, Detroit, November 1968.
Research was conducted atthe National Bureau of Economic Research,
te supported by grants from the Commonwealth Fund and the U.S. Public Health
if Service (Grant1 P01 CH 00374—01).
a The author wishes to thank Victor R. Fuchs and Morris Silver for their
d valuable comments; Blue Cross of Western Pennsylvania for making the data
available to him; and Susan Crayne for computer programing and other valu-
able assistance.
e 'On the choice-conditioning factors, see R. P. Mack, "Economics of Consump-
tion," in B. F. Haley, ed., A Survey of Contemporary Economics, Homewood,
Illinois, R. D. Irwin, Inc., 1952, pp. 49—63.70 Essays in the Economics o/ Health and Medical Care
physicians authorize the purchase. The medical profession has pro- s4
moted the idea that,given one's medical condition, the type and b
amount of hospital services provided are dictated by the "technological it
imperatives." Any variations in hospital use which are not explained
by the differences in patients' medical conditions are attributed to h
the differences in the medical philosophies of the attending physicians
and to "extramedical" factors such as age and sex of the patient. e
Recent studies, however, have revealed two sets of systematic rela- a
tionships—one between the patterns of hospital use and the socioeco- Ci
nomic characteristics of patients and the other between hospital use and h
hospital characteristics.2 Partly in an attempt to explain the above C
relationships and partlyas a separate theoretical development two W
distinct theories of economics of consumption of hospital services have
emerged. te
One theory postulates that hospital use is determined through the di
interaction between patients and doctors. A physician is described as
treating a whole patient as a person, not a disease. Accordingly, per- 0
sonal and situational factors, in addition to medical conditions, are
taken into consideration by doctors. These extramedical factors re- C
semble the usual choice-conditioning factors listed in economics of con- 0 -




There is a burgeoning literature on the relationship between hospital use and h
patient characteristics. Extensive references are provided in Hospital Utilization Ia
Studies:Selected ReferencesAnno!ated, U. S. Department of Health, Education e and Welfare, 1962. U. S. Public Health Services also periodically publish the
results of surveys on the subject through the National Center for Health Statistics
Series. The most relevant issues are Series 13, numbersIto 3, and Series10, P
numbers 20 and 30, Vital and Health Statistics, National Center for Health Sta-
tistics, U. S.Public Health Services, Department of Health, Education and
Welfare. The other well-known surveys in the field are those by the Health
Information Foundation—National Opinion Research Center; 0. W. Anderson
and J.J. Feldman, Family Medical Costs and Voluntary Health Insurance: A
Nationwide Survey, New York, McGraw-Hill Book Company, 1956; 0. W. Oi
Anderson,P. Colette, and J. J. Feldman, Changes in Family Medical Care Ex-
penditures and Voluntary Health Insurance: A Five-year Resurvey, Cambridge,
Harvard University Press,1963; and R. Andersen and 0. W. Anderson, A
Decade of Health Services, Chicago, University of Chicago Press,1967.
The relationship between hospital characteristics and hospital use has been
studied in C. G. Skinner, "Hospitals and Allied Institutions," in W. J. McNerriey, en
Hospital and Medical Economics, Chicago, Hospital Research and Education
C
Trust, 1962, chapter 43; and D. C. Riedel, and T. B. Fitzpatrick, Patterns of
s Patient Care,Ann Arbor, University of Michigan, 1964, chapter 2.
U1
.1Patient Characteristics, Hospital Characteristics 71
sumer behavior is that itis the doctor who purchases the product on
behalf of the consumer as an agent with "power of attorney" and that
it is the responses of physicians to the choice-conditioning factors, not
those of consumers themselves, that determine the consumption of
hospital services.
The other theory isthat economics of consumption has no role in
explaining hospital use. Production of hospital services is envisioned
as largely determined by technological imperatives and productive f a-
cilities available as well as institutional characteristics of individual
hospitals. Consumers come into the picture only because theirmedical
conditions dictate the product-mix of individual hospitals, but their
wishes and expectations do not affect hospital use. The physician plays
the pivotal role of the production manager who, using his knowledge of
technology, combines factors of production to produce the "cure" of
disease. In other words, given patients' medical conditions and tech-
nology, the physicians' responses to the environmental characteristics
of individual hospitals determine the patterns of hospital use.
The model proposed is based on an integration of the two theories.
Consumption of hospital services is hypothesized as a composite effect
of the joint interaction among physicians, patients, and hospitals. The
direct interaction is envisioned as taking place between physicians and
patients. Hospital characteristics come into the picture as a factor in-
fluencing this interaction. The medical condition and socioeconomic
background of a patient shape his expectations and wishes concerning
hospital use. In the process of transmitting these, the patient reformu-
lates them according to hisattending physician's responses and the
environmental characteristics of the hospital to which he is admitted.
As for the doctor, his response is conditioned by his professional and
personal background.
FORMULATION OF THE MODEL
Outline of the Model
In order to make the model operational, it is simplified and formalized
as follows. The amount and type of hospital services provided are
determined by the responses of physicians to the medical condition of pa-
tients, the socioeconomic characteristics of patients, the institutional
environment of individual hospitals, and the interaction between patient
characteristics and hospital characteristics. Four relationships consti-
tute the basis of the model.I
72
= (1:0)
P = U (2:0)
H =F,(Y1.. U (3:0)
C —C=EXj + EY5 + E (4:0)
where
C =thestandard hospital use prescribed for illness M as
"technologically"determined;
P =deviationsfrom C caused by physicians' responses to
patient characteristics;




C total hospital use by patients with illness ill;
F =behavioralrelationships;
=atechnology coefficient;
U =errorterm to make relationships stochastic.
The consumption of hospital services is measured by three indices:
number of days hospitalized; weighted number of services received;
and amount of the hospital bill. M, the medical condition, is repre-
sented by the final diagnosis recorded at the time of a patient's dis-
charge from the hospital.
Patient characteristics are represented by six categories of variables:
X1 =avector of the demographic factors—age, sex, and race;
X2 =income;
X3 =methodof payment;
X4 =availabilityof substitutes for hospital care (as represented
by proxy variables);
X5 =costof time spent hospitalized (as expressed by proxy
variables);
X6 =tastefactors (as represented by proxy variables).




=availabilityof hospital beds (as expressed by occupancy
rate and the number of beds);
=comprehensivenessofcare provided(asexpressed by
weighted number of facilities and programs available);
Y4availability of substitutes for inpatient care (as expressed
by the existence or absence of an outpatient clinic and an
organized home care program);
=trainingactivities of hospital (as expressed by the presence
or absence of a graduate medical training program and a
nursing school);




Some Problems in Applying the Data to the Model
'0) In this model, the hospitals are depicted as producing the "cure" of
diseases and illnesses using various factors of production operating
0) under a given technology. (Training and research activities of hospitals
are not discussed here.) It is assumed that, for each category of illness,
there is a prescribed method of treatment, a method of producing the
"cure." Thus, there is a production function for each "product," and
the selection of a particular combination of factors of production, as
expressed by the amount and type of hospital services provided, is
determined by the physicians' responses to patient characteristics and
hospital characteristics.
In measuring consumption of hospital care, therefore, a method
had to be devised to measure, on a uniform scale, types and amounts
of hospital services produced and simultaneously consumed. This ne-
cessitated formulating an output measure for the hospital industry.
Hospital output is, however, an elusive concept difficult to define and
measure.3 Accordingly, although the proposed model takes the cure of
disease as the conceptual unit of consumption, three input measures
are taken as proxy variables for output.4
In a study of economics of consumption in the hospital industry,
the use of input as the unit of consumption has this justification. Since
consumers know little of the product they buy, they do not generate
a demand for hospital care with a well-defined output, but instead in
input terms, such as days of hospitalization, physicians' Visits, specific
procedures, etc. Furthermore, the three units of consumption adopted
in this study—days of hospitalization, weighted number of services,
and hospital bill—have traditionally enjoyed widespread acceptance,
Of all the issues raised at a conference of experts, the problem of defining
and measuring the product of the health industry was recorded to be most
elusive and frustrating. See A. R. Somers and H. M. Somers, "A Program for
Research in Health Economics," a paper prepared for a conference of experts,
if October 29, 1965, Brookings Institution, in U.S. Public Health Service Publica-
tion No. 947, Health Economics Series No. 7, January 1967, pp. 37—39.
'There are two positions regarding the output of a physician. Griliches argues
that the doctor produces a "cure" and therefore a transaction unit should be the
cure of a given disease. Gilbert, on the other hand, argues that the doctor pro-
duces an officevisit, which should be the output measure.Itake Griliches's
position conceptually, but in measuring output, input variables are used. See Z.
Griliches, "Notes on the Measurement of Price and Quality Changes," in Models
of income Deter,ninaiions, Studies in Income and Wealth, Volume 28, Princeton,
Princeton University Press for NBER, 1964,pp. 399—403; and M. Gilbert,
"The Problem of Quality Changes and Index Numbers," Monthly Labor Review,
September 1961, pp. 994—95.
41
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and measure different aspects of consumption.5 Thus, used together,
they present a composite picture of hospital use.
Given each category of disease,4>in equation (1:0) purports to
show the amount and type of hospital use technologically required to
cure it. It cannot, however, be interpreted strictly as a technology co-
efficient, for there is a broad area where individual judgment is exer-
cised in producing the cure within each technologically prescribed
method of treatment. This is what the medical profession calls the
justifiable differences in medical philosophies of physicians.°
As a technology coefficient,also has a limited applicability be-
cause of the problems of classification of "medical conditions." First,
what constitutes medical conditions and what extramedical or personal
situations is subject to interpretation. Second, how far the classification
of diseases should be carried out poses a problem. On the one hand,
a case can be made for treating every patient as having a different
disease with a different medical requirement. In this case,4>as a
technology coefficient loses its usual meaning because a new coefficient
would have to be discovered for each new product. On the other
hand, if classification is too broad, what appears to be the tolerance
range in coefficients is in fact the difference in coefficients necessitated
by producing different products.
In this study, for convenience and because of data restrictions, all
cases are grouped into thirty categories of diseases following the In-
ternational Code of Diseases Classification. Each category is further
divided into four groups: surgical, nonsurgical, single diagnosis, and
multiplediagnosis. Our technologycoefficient,then,providesthe
standard (the mean value of) hospital use for one of the 120 groups
thus classified.
In estimating the behavioral relationships behindand F,, the
greatest handicap is the lack of information about physician charac-
teristics.purports to show physicians' responses to patient charac-
teristics (Xi), and F,, to hospital characteristics (Y,). But even for
Historically, these have been used as a basis to define and measure medical
progress, as reflected in the changing pattern of hospital care and the cost be-
havior of the hospital industry. For a comprehensive list of indices and measures
of hospital use, see T. B. Fitzpatrick and D. C. Riedel, "Some General Com-
ments on Methods of Studying Hospital Use," inquiry,1,1964, p. 50.
'Once it is established that the understanding and practice of the "technological
imperatives" do not necessarily lead to identical methods of treatment by indi-
vidual physicians, what constitutes the quality of careis subject to individual
judgment. See A. Donabedian, "Evaluating the Quality of Medical Care," Part 2,
MilbankMemorial Fund Quarterly, 44,1966, p. 166.F
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icr, identical X1 and it has been hypothesized that physicians' responses
would vary. Since no data about physicians are available, hospital
to dummy variables are inserted instead. To the extent that physicians
to in the same hospital share common backgrounds and medical philoso-
C0 phies, hospital dummy variables would show the variations in physi-
er- cians' responses attributable to variations in characteristics of physicians.
)ed In equation (4:0), the interaction term Y,) is included because
the the model hypothesizes systematic relationships between some patient
characteristics and some hospital characteristics. The problem of in-
be- tercorrelation between the predictors is seen to exist because hospital
rst, characteristics influence the interaction between physicians and patients,
and also because patients with certain socioeconomic backgrounds seek
Ofl hospitals with certain characteristics by choosing doctors who have
staff privileges in the hospitals to which they want to be admitted.
Introducing the interaction terms isnot expected to solve the corn-
a plex three-way relationships hypothesized, in particular those due to
lack of information about physicians' characteristics. The interaction
icr terms are inserted in the hope that they may provide new insight into
ice which variables interact and how.
ed
Coverage
The subjects studied consisted of twenty-two hospitals in the Pitts-
burgh area and 9,000 patients admitted to these hospitals during 1963.
icr The availabledata relatingtothehospitalcharacteristicsinclude
numbers of beds, occupancy rates, types of programs offered and fa-
e cilities available, medical and nursing education programs, and financial
PS data. Data relating to patient characteristics include demographic and
h
socioeconomic and those from medical records(suchas
diagnoses), numbers and types of services received, numbers and types
- ofoperations, if any, amounts of hospital bills, sources of payment of
the bills, types of insurance coverage, if any, et cetera.
or The data were collected by Blue Cross of Western Pennsylvania.
al The principal method of analysis is the least-squares single regression




at Hospital Characteristics and Hospital Use
2, As expected, hospital characteristics more successfully explain the
variations in hospital use when unadjusted measures are used than76 Essays in the Economics of Health and Medical Care
when the measures adjusted for diagnoses are used. This indicates a
systematic relationship between the diagnosis-mix of an individual hos-
pital and itscharacteristics as represented by these variables(see
Table 5-1).
Differences in the characteristics of individual hospitals affect the
patterns of special services provided and the hospital charges billed
to patients more than does the length of stay of the patients. This is
to be expected because the different medical philosophies of individual
hospitals are more likely to be evident in patterns of care and price
policy than in length of stay. This idea is supported by other regressions.
Interhospital differences in hospital use are greatest when hospital use
is measured by the weighted number of services, less when it is mea-
sured by hospital charges, and least when it is measured by length of
stay.
Substitution of outpatient care and, to a lesser extent, (organized)
home care for inpatient care takes place when these substitutes are
available. Patients treated at hospitals which have outpatient clinics
were hospitalized for shorter periods, received fewer services, and were
charged less for inpatient care than those treated at hospitals without
outpatient clinic facilities. This indicates that doctors who have staff
privileges at hospitals which adhere to the concept of integrated care,
providing intensive care, intermediate care, ambulatory care, and home
care, do in fact substitute outpatient care for inpatient care at the
diagnostic and convalescent stages of the patient's illness.
Patients admitted to hospitals which have graduate medical training
programs receive significantly more hospital care—however measured—
than those admitted to hospitals without such programs. For the most
part, postgraduate medical training is carried out by larger hospitals
with more comprehensivefacilities.(The correlation coefficient be-
tween the number of beds and the weighted number of facilitiesis
0.66.) The greater use of hospital care by the patients in teaching hos-
pitals may, therefore, be the result of these hospitals having more
serious cases. To the extent that adjusting for differences in diagnoses
failed to take into account the different medical requirements of pa-
tients, a positive relationship between the presence of the training
programs and hospital use could be partly attributable to the differ-
ences in case-mix. A similar observation can be made about the sig-
nificant positive relationship found between the weighted number of
facilities of a hospital and hospital use by patients.
The presence of an accredited nursing school operated by the hos-
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graduate medical program. Whereas patients in hospitals with medical
training programs stayed longer, received more special services, and
paid more than those in hospitals without these programs, patients in
hospitals with nursing schools stayed significantly shorter periods of
time and were billed less, but received a greater number of services
for given illnesses than those in hospitals without nursing schools. This
may be because all the hospitals (nine of twenty-two in the sample) with
nursing schools have residency and internship programs, butnot
vice versa. Just as hospitals with medical training programs are usually
larger and more comprehensive than those lacking such programs, the
hospitals with nursing schools are larger than those without them.
(Hospitals with nursing schools had an average of 444 beds; those with-
out one but with medical training programs, 190 beds; those without
either, 178 beds. The mean weighted numbers of facilities of the above
three types of hospitals were 45, 44, and 36, respectively.)
The distinctive patterns of patient care in larger hospitals with more
comprehensive facilities seem to result in their patients receiving rela-
tively more service-intensive and less time-consuming care. (The cor-
relation coefficient between the weighted number of facilities and the
number of special services, adjusted for diagnoses,is 0.102.) It ap-
pears that patients in hospitals with nursing schools are billed less for
given episodes of illnesses because the savings realized from receiving
daily hotel-type services for shorter stays are greater than the extra
costs of the greater number of services received during the patient's stay.
Patients at hospitals with higher staffing ratios (employees per bed
with occupancy held constant) are more likely to receive service-in-
tensive care than time-consuming care. This conclusion is reached from
the fact that patients at hospitals with high staffing ratios are hos-
pitalized for significantly shorter periods of time for given illnesses than
those at hospitals with low staffing ratios, but they receive greater
numbers of special services.
The service-intensive care provided by hospitals with high staffing
ratios was to be expected from the usual association between input
mix and output mix. To the extent that the number of employees per
bed represents the labor-capital ratio, the more employees per bed a
hospital has, the more labor-intensive goods it is expected to produce.
Since hospitals are a service industry, labor-intensive goods denote
service-intensive care, that is, more things are done to each patient
and less reliance is placed on the natural healing process.
To the extent that a higher staffing ratio is regarded as a desirable
characteristic of a hospital, patients from higher socioeconomic fami-Patient Characteristics, Hospital Characteristics 79
lies will be attracted to such hospitals,as will doctors with better
qualifications. (The correlation coefficient between employees per bed
and the family income of the patient is 0.11.) To inquire whether such
in doctor-patient interaction takes place, and if so, what effect such in-
0 teractions have on hospital use, an interaction term was formed between
CS the number of employees per bed and an income variable, and its effects
on hospital use were examined. The results, however, were not en-
lightening.
The variables selected to represent hospital characteristics appear
to have been well chosen. Regression analysis of the effects on hos-
pital use of hospital dummy variables shows significant interhospital
ci. differences in hospital use, but in terms of explaining variations in
hospital use among individual patients, the twenty-one hospital dummy
it variables are about as successful as ten variables representing hos-
e pital characteristics.
Patient Characteristics and Hospital Use
Patient characteristics as represented by fifteen to seventeen variables
have much more success in explaining the variations in hospital use
by individual patients than hospital characteristics as represented by
eight variables. (The new R2 range is 0.187 to 0.207 for unadjusted
hospital use measures; 0.031 to 0.051 for the adjusted measures. See
g Tables 5-2 and 5-3.) This seems to be attributable to the fact that
a demographic and socioeconomic characteristics of individual patients
as represented by fifteen to seventeen variables are more important in
- shapingthe basis of doctor-patient interactions, and thereby in deter-
1 mining the amount and type of hospital care provided individual pa-
- tients,than hospital characteristics. Since our model hypothesizes that
1 hospital use is determined by doctor-patient interactions, patient char-
r acteristics that reflect patients' attitudes and expectations are expected
to influence those interactions in a more important way than environ-
mental and institutional factors (as represented by hospital charac-
teristics) within which these interactions take place.
Turning to the separate effects on hospital use of specific patient
characteristics,the most obvious and important ones are those of
demographic variables. As expected, each patient age category received
a greater amount of hospital care than all younger patient categories,
no matter how hospital use was measured. The differences in hospital
use by age are smaller when the adjusted (for diagnoses) measures
of the amount of hospital care are used than when unadjusted measures




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































084 Essays in the Economics of Health and Medical Care
serious illnesses than younger patients; to the extent to which adjusting
for diagnoses eliminates the differences in hospital use due to differences
in types of illnesses in different age groups, age differences in hospital
use would diminish when adjusted measures are used.
The b coefficients of the sex variable show that proportionately more
female patients are treated for less serious illnesses, but when treated
for the same illnesses, they stay hospitalized longer, receive greater
numbers of special services, and are charged more than male patients.
As expected, childbearing and other exclusively female conditions
appear to be the principal reason more women are treated for less
serious illnesses. Female patients whose principal diagnoses were listed
as "delivery without complications" stayed, on the average, 5.7 days,
compared with 9.1 days for all female patients, and these patients ac-
counted for 19 per cent of all female patients discharged from hospitals.
When the average lengths of stay are compared between sexes after
the so-called female illnesses are excluded, female patients stay hos-
pitalized about the same lengths of time (10.4 days) as male patients
(10.3 days).
As for the variations in hospital use by race, whether the measures
of hospital use are adjusted for differences in diagnoses or not, non-
white patients stay longer, receive greater numbers of special services, and
are charged more than white patients. The causes of this are difficult
to theorize about because race and socioeconomic variables are inter-
twined in such a complex manner as to make the job of disentangle-
ment very difficult. Not only is it readily assumed that proportionately
more nonwhite patients are from families of incomes, but also
socioeconomic variablesexertdifferentinfluences on hospitaluse
among whites and nonwhites.
There are significant differences in hospital use for given illnesses
depending upon who pays the major portion of the hospital bill. When
ranked from the greatest amount of use of hospital care to the least,
the four major categories of patients by source of payment can be
listed as government, free services, insurance, and patient. If the cure
of an episode of illnessis considered a transaction unit, the above
variations in hospital use by method of payment can be interpreted
as the result of the operation of price effect, because the order of
ranking according to the relative amount of hospital use roughly cor-
responds, in reverse order, to that of the relative amount of out-of-
pocket expenses incurred by the patient.
This, however, should not be explained away as simply a reflection
of the price sensitivity of hospital use. The patient category as classi-Patient Characteristics, Hospital Characteristics 85
• fled by method of payment may be related systematically to other
factors, such as income, living arrangement, and employment status,
and therefore a part of the difference in hospital use by method of
payment may be attributable to these other factors.
e The foUowing list presents the correlation matrix among method
of payment, employment status, and living arrangement:
r Employed Living Alone
Patient —.059 .031
Blue Cross .105 —.085
Free service —.180 .074
d Government —.088 .153
(The correlation coefficients are all statistically significant.)It is in-
teresting to note that positive correlations with "employment" accompany
negative correlations with "living alone."
For example, patients whose principal source of payment for hos-
pital bills is themselves are likely to be unemployed and to live alone
at home, while Blue Cross patients are likely to be employed and to
live with someone else. Seen in this way, to the extent that the variables
representing employment status and living arrangement failed to hold
d their effects on hospital use constant, "free service" and "government"
'It patients may have used greater amounts of hospital care because they
are likely to be unemployed and living alone at home.
The opportunity cost of time as represented by employment status
has proved to be a choice-conditioning factor in hospital use. In an
o attempt to minimize the cost of time hospitalized, patients who are
currently employed seek and succeed in receiving service-intensive care
and thereby shorten the lengths of time they are hospitalized for given
illnesses.
n Since the employment status variable divides all patients into two
categories only—those whose earnings foregone are nonzero and those
whose earnings foregone are zero—a continuous variable representing
the relative cost of time among those employed and those not em-
ployed is needed for a further examination of its effects on hospital
use. The income variable in the context of the present analysis meets
this need reasonably well, for the following reasons. First, the method-
of-payment variable, which reflects the amount of out-of-pocket ex-
f- penses regardless of size of hospital charges, neutralizes to a substantial
extent the usual income effects operating through budget constraints.
Second, to some extent the variable representing education severs the
usual connection between income andtaste.
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The theory that, when method of payment, education, and the
"cultural" factor are used as control variables, our income measure
represents the cost of time can also conveniently explain the negative
relationship between income and hospital use. Since it is hypothesized
that hospital services are normal goods in terms of income elasticity
of demand, and also because past studies show that high-income people
use more hospital care than low-income people, the opposite result
obtained in our study may be explained as the case where income
measure represents mainly the cost of time. However, this leaves un-
resolved the important question of what the usual income effects on the
consumption of hospital care are.
The hypothesis that, in the convalescent stage of illness, patients
substitute general nursing care for inpatient hospital care if such care is
available at home is supported by the relationship shown between the
living-arrangment variable and hospital use. Those living alone seek and
receive time-consuming care and thereby receive fewer special services
and stay longer than those who have someone to look after them at
home.
Interactions between Hospital Characteristics
and Patient Characteristics, and
Their Effects on Hospital Use
So far, we have explored two sets of relationships separately—one
between patient characteristics and hospital use and the other between
hospital characteristics and hospital use. The results indicate systematic
variations in hospital use according to some of the variables represent-
ing patient characteristics and some of those representing hospital char-
acteristics. This leaves the following question unresolved. Is the re-
vealed relationship between patient characteristics and hospital use a
reflection of different medical philosophies practiced by individual hos-
pitals whose distinct modes of practice attract patients with distinct
characteristics?
Looking at the relations from the other side, is the revealed rela-
tionship between hospital characteristics and hospital use attributable
to the fact that patients at hospitals with different characteristics have
different sets of expectations and demands? In this case, variations in
hospital use by hospital characteristics merely reflect the responses to
these different expectations and demands of patients.
Our hypothesis is that the answers to both questions are affirmative.
Patients with certain characteristics choose hospitals with certain char-
acteristics, and therefore patient and hospital characteristics are inter-
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related in their effects on hospital use. In analyzing the factors influenc-
ing hospital use, hospital characteristics could be treated as a reflection
of patient characteristics, and vice versa. To test this hypothesis, various
interaction terms between the variables representing patient charac-
teristics and those for hospital characteristics were formed, and their
effects on use examined.
Of the interaction terms whose relationships with hospital use were
analyzed, several seemed to provide new insights; these are presented in
Tables 5-4 and 5-5.
The data support the theory that hospital and patient characteristics
are significantly interrelated. The correlation matrix constructed be-
tween thirteen variables representing patient characteristics and nine
variables representing hospital characteristics shows that, with a few
exceptions, correlations are statistically significant (Table 5-6).
A comparison of adjusted R2's (the proportions of the variations in
hospital use explained by the variables insertedin the regressions)
among various regressions lends additional support to this theory. When
variables representing hospital characteristics and those representing
patient characteristics are combined and inserted into a single regression
equation, there is only small improvement in the adjusted R2, from
0.204 for the regression with variables representing patient charac-
teristics only, and 0.035 for the regression with those representing
hospital characteristics only, to 0.23 2.
More important, forming interaction terms between the two sets of
variables enables us to sharpen our point of inquiry about specific
hypotheses on the various relationships between individual variables
chosen and hospital use. For example, our inquiry on how the method
of payment affects hospital use is aided by forming an interaction term
between the variables representing method of payment and occupancy
rate. This enables us to ask what kind of hospital services consumers
receive when they have a strong incentive to minimize hospital charges
and hospitals are pressed for empty beds.
As shown by their b coefficients, the interaction terms between the
variables representing the method of payment and occupancy rate have
the same effects on hospital use as those of the method of payment
variables alone. As before, patients whose hospital bills are paid by
the government use the most hospital care, those whose costs are
borne by individual hospitals as free services are next, insurance-paid
patients are third, and patients who pay their own bills use the least
hospital care.
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hospital use according to who pays the major portion of the hospital
bill are crystallized, Note that in most cases the magnitudes of b co-
efficients which show the differences in the amount of hospital use
from that by those who pay the bill themselves have increased.
This indicates that, to the extent that the amount of out-of-pocket
expenses incurred by each patient represents the price of the cure of an
episode of illness, the price sensitivity of hospital use increases when
the hospital has fewer empty beds. It has been pointed out, however,
that the relationship between the method-of-payment variable and
hospital use cannot be simply interpreted as price elasticity of demand
for hospital care because of intercorrelation between method-of-pay-
ment variables and those representing income, living arrangements, em-
ployment status, et cetera. Unfortunately, forming interaction terms be-
tween the method-of-payment variables and those other variables and
examining their effects on hospital use yielded no new useful infor-
mation.
Previously, the opportunity cost of time was measured by whether
the patient was currently employed. Since this employment status vari-
able divides all patients into two categories only, an interaction term
was formed between employment status and income variables to ex-
amine how the costs of time among those who are employed, as mea-
sured by their family incomes, affected hospital use. As expected, the
analyses showed that the greater the opportunity cost of
time as measured by the interaction term, the shorter the length of stay.
In addition, since the housewife is not employed and yet her cost
of time is not zero in terms of housework foregone, another inter-
action term was formed among the variables representing income,
employment status, and sex of the patient. Regressing this interaction
term against hospital use showed that high-income male patients cur-
rently employed seek hospitalization for the treatment of more serious
illnesses than others, but that, once hospitalized, they stay for shorter
periods of time for given illnesses by seeking service-intensive care
to minimize the cost of time hospitalized. (This regression is not re-
produced here.)
It has been hypothesized that the extent to which the costs of time
affect hospital use depends on out-of-pocket expenses. In testing this
hypothesis we have gained little enlightenment through the use of
interaction terms such as that between the cost-of-time variable and the
per cent of the hospital bill paid by the patient. Therefore, in analyzing
the effect of the cost of time on hospital use, the out-of-pocket cx-
penses are represented by the dummy variables showing the method of94 Essays in the Economics of Health and Medical Care
payment, and they are used as control variables, thus holding their
effect on hospital use constant.
It has been shown that, for given illnesses, patients living alone t
stay hospitalized longer than those living with others at home, in-
dicating that in the convalescent stage of illness patients substitute hos-
pita! care for general nursing care if such care is available at home. In
order to determine the extent to which such substitutions take place
and how this affects inpatient hospital use, an interaction term was
formed among the variables representing occupancy rate, the presence of t
an outpatient clinic, and living arrangements.
This enabled us to ask whether—if the hospital has an outpatient
clinic which facilitates ambulatory treatment, the patient has somebody t
to take care of him at home, and the hospital is pressed for empty
beds—the doctors will discharge the patient as early as possible to
alleviate the bed shortage by substituting inpatient care for outpatient
care at outpatient clinics and at home. The result shows that such
substitutions do take place under these conditions and, therefore, the
patient stays a shorter period of time and a relatively lower number
of special services are administered while he is hospitalized. This is a
case where doctor-patient interaction reinforces the expectations and
1-
motivationsof both.
It has been shown that patients treated at hospitals which have
graduate medical training programs receive more hospital care than
those treated at hospitals without such programs and that patients
in hospitals with nursing schools receive more service-intensive care
and stay shorter periods than those in hospitals without nursing schools.
In order to investigate the relationship between training programs and
hospital use by the patients, an interaction term was formed among
variables representing the presence of an internship program, a resi-
dency program, and a nursing school, and its effects on hospital use
was examined. The result indicates that the patients at the hospitals
withall three training programs receive service-intensive care and
stay shorter periods for given illnesses.
An explanation for this finding was sought in the hypothesis that
teaching hospitals are usually prestigious and that they attract doctors
and patients with certain characteristics. Therefore, the fact that the
patients in these hospitals receive a different type and amount of care
may simply reflect specific types of doctor-patient interactions. This
hypothesis was tested by forming an interaction term between the
variables representing the presence of medical training programs and
the family incomes of patients. This crude measure of doctor-patient
-Patient Characteristics, Hospital Characteristics 95
ir interactions yielded no new insight into the validity of the hypothesis.
(In a similar vein, the distinct patterns of patient care in hospitals
with different numbers of facilities were examined by forming an
interaction term between income and weighted number of facilities.
The results again provided no new insights.)
Another hypothesis tested was that more special services are pro-
vided to patients in the hospitals with training programs because more
IS tests are conducted there to establish normal results for teaching pur-
poses. Since most of these tests for teaching purposes are administered
to ward patients, this hypothesis was tested by forming an interaction
it term between the variables representing the presence of graduate medical
education programs, race, and ward room accommodation and then
by examining its effects on hospital use. The results showed that non-
:0 white patients in wards receive a significantly greater number of special
services than white patients in semiprivate or private rooms.
It has been observed that nonwhite patients use more hospital care
than white patients, but there is a negative relationship between racial
composition of neighborhood and hospital use. This conflicting result
a poses a problem of interpretation. Is this conflicting relationship at-
tributable to the difference in the neighborhood effect and the racial
effect on hospital use?
One may point out that nonwhites in predominantly white neighbor-
hoods behave differently from those in predominantly nonwhite neigh-
ts borhoods. Not much use can be made of this theory here because, in
e view of the prevailing racial pattern of residential districts, it is doubt-
S fulthat the racial-composition variable has succeededinisolating
neighborhood effects on hospital use. (The data show that the correla-
lion coefficient between the race variable white =1and the racial-
composition variable is 0.58.) On the other hand, the fact that both
race and racial-composition variables have significant b coefficients in
terms oftratios indicates that the multicollinearity problem is not
• serious. Analysis of an interaction term formed between race and racial-
composition variables and its relationship to hospital use showed that
•
nonwhitepatients from predominantly nonwhite neighborhoods were
hospitalized for more serious illnesses than white patients, but for given
illness they stayed shorter periods and paid less than white patients in
is white neighborhoods. This confirms our a priori reasoning about be-
havior patterns of the nonwhite patients, many of whom probably aie
d lower on the socioeconomic scale.
The reasons for this observed relationship of the interaction term
between race and racial composition vis-à-vis hospital use were sought96 Essays in the Economics of Health and Medical Care
in a possible correlation between race and income and that between
race and education, and in their effects on hospital use. Income and
education were examined because they are the most obvious causes
of differences in the behavior patterns of white and nonwhite patients.
The correlation matrix presented below indicates that, as expected,
white patients have higher incomes, more education, and better jobs
than nonwhite patients.
Race (white =1;nonwhite =0)
Income .266
Education
(the lack of) —.365
Occupation .139
(Education is represented by the per cent of the population twenty-
five years old or older who had less than eight years of schooling; oc-
cupation, by the per cent of the population who had managerial or pro-
fessional jobs.) However, when an interaction term is formed between
race and income and another between race and education, and their
effects on hospital use are examined, no new insights are obtained.
The occupancy rate was negatively related to hospital use. This re-
lationship cannot be taken seriously, however, because it is insignificant.
It seems to be attributable to the fact that occupancy rate is an unsatis-
factory variable to represent the relative scarcity of empty beds because
occupancy rate is systematically related to number of beds regardless
of the pressure of demand for these beds. (The correlation coefficient
between the number of beds and occupancy rate is 0.19.) Thus, when
the availability of beds is represented by an interaction term between
occupancy rate and the number of beds in other regressions, it has
a positive and significant relationship with all six measures of hospital
use. This provides one more piece of evidence that an increase in
• supply of beds will, ceteris paribus, result in some increase in hospital
use.
S